In the title compound, the dehydrodipeptide (Boc-Phe-ÁAla-OiPr, C 20 H 28 N 2 O 5 ), the molecule has a trans conformation of the N-methylamide group. The geometry of the dehydroalanine moiety is to some extent different from those usually found in simple peptides, indicating conjugation between the H 2 C C group and the peptide bond. The bond angles around dehydroalanine have unusually high values due to the steric hindrance, the same interaction influencing the slight distortion from planarity of the dehydroalanine. The molecule is stabilized by intramolecular interactions between the isopropyl group and the N atoms of the peptide main chain. In the crystal, an N-HÁ Á ÁO hydrogen bond links the molecules into ribbons, giving a herringbone head-tohead packing arrangement extending along the [100] direction. In the stacks, the molecules are linked by weak C-HÁ Á ÁO hydrogen-bonding associations.
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Chemical context
Dehydropeptides are a class of compounds containing at least one residue of an ,-dehydroamino acid. These compounds are of interest in many fields of science because of their structural and chemical properties. Dehydroamino acids are found in natural products (Bonauer et al., 2006) . One of the important classes of natural bacteriocins are lantibiotics (e.g. nisin, subtilin), which are biosynthesized by Gram-positive bacteria. The unsaturated amino acid is introduced into the structure of these polycyclic peptides by post-translational modification of selected serine and threonine residues (Willey & van der Donk, 2007) . The development of synthetic methods for dehydropeptide preparation has resulted in a search for practical applications for these compounds. The dehydroamino acids are considered to be building blocks for the synthesis of new non-proteinogenic amino acids (Ferreira et al., 2010) . The double bond of the dehydropeptide can be used in different types of reaction, namely: addition of nucleophiles (Ferreira et al., 2001) ; alkylation, providing ,-disubstituted amino acids (Miyabe et al., 2005) ; Rh-catalysed conjugate addition of arylboronic acids providing -arylalanine derivatives (Ferreira et al., 2013) ; Cu-catalysed asymmetric hydroboration as a step in the preparation ofhydroxy--amino acid derivatives being then used for the preparation of chiral drugs and bioactive molecules (He et al., 2014) . Compounds containing dehydroamino acid residues also are considered to be inhibitors of enzymes (Makowski et al., 2001; Latajka et al., 2006 Latajka et al., , 2008 . They are more resistant towards proteolytic enzymes than saturated analogues ISSN 1600-5368 (English & Stammer, 1978) . The presence of sp 2 hybridized carbon atoms in structures of dehydropeptides and the coupling of -electrons between double and peptide bonds entail a number of structural consequences in the conformation of the peptides, and make them excellent subjects for conformational study (e.g. Jewgiń ski et al., 2014 (e.g. Jewgiń ski et al., , 2013 Demizu et al., 2010; Lisowski et al., 2008) . In this paper, the preparation of the title compound, N-(tert-butoxycarbonyl)-phenylalanyldehydroalanine isopropyl ester and its structure determination by single-crystal X-ray crystallographic methods are presented.
Structural commentary
The molecular structure of N-(tert-butoxycarbonyl)phenylalanyldehydroalanine isopropyl ester (Boc-Phe-ÁAla-OiPr, C 20 H 28 N 2 O 5 ) is shown in Fig. 1 . The molecule has a transconformation of the N-methylamide group. The geometry of the dehydroalanine is to some extent different from those usually found in simple peptides (Pauling, 1960) . In particular, the N19-C20 bond length is shorter while C17-N19 is longer [1.402 (3) Å and 1.354 (3) Å , respectively]. This is in excellent agreement with the values reported for N-acetyldehydroalanine (Ajó et al., 1979) , N-acetylbis-(dehydrophenylalanyl)-glycine (Pieroni et al. 1975) and N-acetylodehydrodimethylamide (Rzeszotarska et al., 2002) and seems to be typical for , -unsaturated peptide systems (Jain & Chauhan, 1996) . This indicates conjugation between the H 2 C C group and the peptide bond. The valance angles around dehydroalanine have unusually large values [C21-C20-N19 = 126.9 (2), C17-N19-C20 = 126.8 (2) and O18-C17-N19 = 123.5 (2) ] due to the steric hindrance between atoms C21 and O18. The same interaction influences the slight distortion from planarity of the dehydroalanine moiety. The !, ' and torsion angles (C9-C17-N19-C20, C17-N19-C20-C22 and N19-C20-C22-O24, respectively) of the dehydroalanine residue are À166.9 (2), 175.1 (2) and 178.0 (2)
. The geometries of the phenylaniline and the protecting groups are normal. There are four intramolecular C-HÁ Á ÁO close contacts but three of them have a D-HÁ Á ÁA angle of less than 120 .
Supramolecular features
In the crystal, strong intermolecular N8-HÁ Á ÁO7 i hydrogen bonds (Table 1) link the molecules, giving a herringbone headto-head packing arrangement, forming ribbons which extend along [100] (Fig. 2) . The ribbon structures are consolidated by weak intra-chain C-HÁ Á ÁO hydrogen-bonding interactions.
Synthesis and crystallization
The dehydrodipeptide was obtained by condensation of Nprotected phenylalanylamide with pyruvic acid in the presence of p-toluenesulfonic acid (Makowski et al., 1985) . The esterification of the dehydrodipeptide was performed using the methodology described by Cossec et al. (2008) . The molecular structure of N-(tert-butoxycarbonyl)phenylalanyldehydroalanine isopropyl ester (Boc-Phe-ÁAla-OiPr) showing 50% displacement ellipsoids. Intramolecular C-HÁ Á ÁO interactions are shown as dashed lines. Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) x À 1; y; z; (ii) x þ 1; y À 1; z.
Figure 2
The packing diagram of the title compound, viewed along the b axis, showing the intermolecular hydrogen-bonding scheme (dashed lines).
purpose 0.669 g (2 mM) of Boc-Phe-ÁAla was dissolved in 5 ml of methanol and calcium carbonate 0.329 g (1 mM) was added. The mixture was stirred for one h at room temperature, after which the solvent was evaporated. The residue was dissolved in 7 ml of DMF and isopropyl iodide (1.01 ml, 10 mM) was added in portions to the stirred mixture at room temperature during the reaction, the progress of which was monitored by thin-layer chromatography, using 5% methanol in chloroform as eluent. After completion of the reaction, the solvent was evaporated and the oily residue was dissolved in ethyl acetate and washed consecutively with: 1 M HCl, saturated KHCO 3 , 0.1 M Na 2 S 2 O 3 and brine. 43, 28.10, 36.63, 56.34, 69.40, 78.41, 108.65, 126.29, 128.07, 129.25, 132.71, 138.03, 155.53, 162.81, 171.53 . IR (KBr, cm 
Refinement details
Crystal data, data collection and structure refinement details are summarized in Table 2 . All hydrogen atoms were positioned geometrically and treated as riding on their parent atoms with N-H = 0.88 Å and U iso (H) = 1.2U eq (N), C-H aromatic = 0.95 Å and U iso (H) = 1.2U eq (C), C-H methyl = 0.98 Å and U iso (H) = 1.5U eq (C); C-H methylene = 0.99 Å or C-H methine = 0.95 Å and U iso (H) = 1.2U eq (C). Although not definitive, the absolute structure factor (Parsons et al., 2013) with the C9(S) configuration, was À0.1 (6) for 1095 Friedel pairs. (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL2014 (Sheldrick, 2008) .
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

